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(54) COLOR TRANSFORMATION PROCESSING METHOD AND DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an excellent 
device to transform an input color in a prescribed color 
space into an output color in other color space by 
separating an input color image into a luminance 
component and a chrominance component, using the 
chrominance component to obtain a color 
transformation function where the luminance 
component is an input and an output color space is an 
output, and applying the luminance component to the 
color transformation function. 
SOLUTION: A color transformation processor consists 
of an input buffer 2, an output buffer 3, a color 

transformation function decision means 1 and a color transformation means 22. The 
color transformation processor receives a color image where a chrominance 
component is down-sampled and stores an input color space value to the input buffer 
2 tentatively. The color transformation function decision means 1 uses the 
chrominance component other than a luminance component to obtain a color 
transformation function, where the luminance component is an input and an output 
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0 , ( a ) x-)]^^^mmh ^m\^^x-n titii:^ 
^mmt:iii:hkth&^i^mmi:. xtim.mm<7)d 
•hm^ ^mt\^mV(r>9u^i-yx^^c ^fflv^T^*^ 
h^mm^:^^'yrh .(b) ^yy^) yy ■ y 
r ^ ^ s ¥m<nmh ^mfv^^mi-^^mmotk^xy- 

\mim2 \ x-hijv-mmu'P'^G (joint 

Photographic Experts Grou 

t^mmm 1 izim<^^^m>mij&. 

imm^ himM<7>^mxii^m<om!Si<7) 

mmiim i <7)m tw,2 <^mi.z^m-^ ixK-ow. 2 (r)fSL 
m^y^ yvyrvy/^iixa^. ( a ) x:n^?Em 
mm 1 (r)^-9t^x-nk. L^:h^m^m\&i}>i-ti>^ 
^mm. xi]^^mm2<r>mm\^x^»>h 

^^mwrnm^y^^-yrh, ih) ^yr^yy ■ yr 

t J; *)mhfitz^^wm^zm^Lx^ikt^^ 

So 

tb^jfelri^'r-l. ^mmmWX'h -5 T , A:»3;{? y- 
mmmt^m L i: ^ o 5 •:h:/;^Bg4i>C tc^il^iifi. 

r>9u^i-yx^^cifiy^y^yr^) yy^tixii 

hmmmm^^nt . ( b ) -^-yr y y / • 7 r ^ 

^ s Fmcr)m^mhm%i^mm.%^mzx 

[if^«5l A:*;&7--iB^{4JPEG (Joint 
Photographic Experts Grou 
P ) 7 -y hTffi8l$ii5t:«^T'J>l. C t 

■tmimA \,ztmDm^>mm.. 
msm \ hhm'&cr)^m<nxti^^m(^m.^<^ 
]^-^^i<z^mth^^mmm.x'h-^x. xii^y- 
mmum 1 com t m 2 comi^z^m^ ti^-o^ 2 

y^yy u yy^KXis 0 . ( a ) A:^feSra 

^jt^Sc^. A:'jfe^^il^^m2c7)B£^^S:fflv^-(:«y)i. 
fe^^raic^^^St, (b) ■ifyruy/- 77:7:? 



toooi 1 

mm(r>^^^<y)^-nnz^mhfi^-mm.<ry^'m 
wk-nmcimw,z\%'o . %%\,z. w^wmmm^ 
Lxy)Vii y-mmz^m-htz^xry^mmmiimsi. 
v^mm\.zmth. 

■mmh^mt^^^i-yy^mt\,z^mLK-o^ 
o^±yxm^y^y^yr^) yi^Lxsm^ixtzm 
mw^Lx yjvii y -mmz^mh^^mmm 

Rxfmm.><zm-t> 

[0003] 

lcfl^v\ ^^y9^ • K-x<r>ay\£3.—^ • t-^ 

[0 0 04] b:ibtiK '^mcii'kr'y^iVitLfzyiV 

iiy~mmiT-9^ifi±%^^tzif^. mumiSkf—!' 
^ii'mmmm-fh^^iz\i±t^j:%imm:^Lx 

a. J)i.V'>{4, LAN (Loca 1 Area N 
e two r k ) ^i:«0^-7 hV—^^itLXmLLtz-:! 

^\<z\i. ^'yvv—^%.m'm<.^m^^imL-n: 
x\ T-i'mmmttz^i,z. ftjfi-c'ii. JPEG 

(Joint Photographic Expe 
rts Group)^ )icr)tY^^W^<;^mim%.y =r 

[000 5] JPEGl;oV^T{4. mUf. James 
D. Murray and William va 
nRy p e r^" E n c y c 1 o p e d i a of G 
raphics File Formats", O' 
Reilly & Associates, 199 
4, p. 1 5 9-1 7 1^t'tieaSil"CV^|>. 

[0006] jpeg7^— v>y h-c<^£B^ 
[0007] iIB^T-^-r=5ri5*>#E^<7)^7-6Sm 
^mt\i. hm^<r>^^ (mtfRGB) CO 

x-nmmw^<r>^-n^ mm-^c r c b ) 

[0008] d:\^x\ y^^y-^yr^) ym 5 4 cjov^ 
T:5^'>yf->'rU y STAG'S: JPEG7 3r--7«y h 
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Yc r c hm^<7)m.mco^^. $ ^^{ivtcisi 
L. m^^m\-(^^ti^i-yxmiicrtcbizim 

[00091 d:\^t\ r'^y^yy'U yy^ntzmiSLf 

-^ii. nxn (0iJ;c{i'8X8) B5^7-n-y^$:loc7) 
JOa^GkLT, DCT (Di screte Co si 

neTransform: gflfcn-^-^ y^t^) . »^ 

mi,z^mt^mM^!^ij^<7)ztTh*) . dct^ 

ssizx-yxm^iii. tti. m^ittii. ^dct 
m^: ^ixwznmti&i'immx'wmn. tx& 

l<zS.^im5 6l,zti\\xn^j:htii>. tti. mritt 

{4. m&<^^^^y—y")um^^x. m^it^titz^Dc 
rmmmzn^wi'^x^m-trnmco ztx-h'o.w 

y^itx'h^. 

[00101 5 7 tli:^-^ I. J P E GEil;!? 9 

Lxm<7mmi,z^mtii. 

[00 111-:^. JPEGyyt--7-/VX'Em^fifz 

mm^imtxyfi':^y-mmz^mt^m^i>zii, ±. 
mn^mtimim<^mi>zx 'om^^m. 
hib. mm5 8iz)5v^x^immmmiti 
xi^it^ixtzDcrmmzmt. zfi^m&fim5 

9iZi5\^^XmM.^itl. ^^IZ^ IDCT^eOt^fcl^ 

10 0 12] d:\>^x\ T'/r-fyru y^^'^t^o . 

-^>'^^^^*^'^'> yi^y r u y^"^fix\^h t^th,X'h h 
(Mm . r-y7°-9-yryy^H56 iicfcv^T, 4fgj) 

[00131 umi. r-yy^yro y/i3{4. B*Sr 

[00141 T-yT^yro yycom. T:* ( i ) i^z^ik 
0 ^j:^mmm^^x^^m^mim ozti^zx 

(fit, YCrCb. RGB<0#fe^^ffi(i:. i:tfc8 

[00 151 
[^1] 



R = y+1.402(Cr-128) 

G = Y-0.714(a-128)-0.344(Cb-128) Q) 

B-Y + 1.772(a-128) 

[00161 m^yj^U4^(7) 1 ^zy 

^y^yrvy^ {^yy'^}yy- 7r^'^SF=4) 

§ilTV^|>*^W4, r-yr-^>'r'jy:/LT4B^^ 

[ 0 0 1 7 1 s ( 1 ) ^ztmLtzmmmrft 
wmm:<-^j:^. ttz. -fe^ia^jaasTLs i (l 

arge Scale Integration) 
[00181 

[fSBB**)»^UJ:di:-ri.il!)i] ^^BBcoaWti. 

[00191 :mm<r>wj:h m\t. m^^titzmm 

w^Lxy)vty-mmz^m-fhtz>^<7i. mitz^ 

[00201 *^BJco5^l. ma. 9-B^«0feS 

srff* LT y)vty-mmz^m-fh . mitz^^m 

[002 1 1 *^BJ<7)M'5:S@W(i:. JPEG7:j— v 

-yvx-Em^ixtzmmm^uz^k. mmK-^i&^xh 
Ty)\^Ay~mmiz^mthzt:bn'^i. ^mmm 

[00221 

mmmmLx^j:^titzi:,(r>x'h^ . ^(7)mi<^mm 
{4. hm^<^^m<^x:h^t:mmmcr)aiti^i>z 
mm-i-mmnmijmxiimw.x'h^x. xn^ty- 

mmmh $ jS^)-L i: n ^i-yx^^C \,z^m^fiK 

-y^u^i'yxm^cifi^'^y^yy'^}yy'^tixii 

*). ( a ) x:hm.mmcom^ ^^-h^l ^ titati 
iomi^^^Lm\-(^::^^ii-yx^j^c^m\'^x^^ 

l^m^mmi^x'r -y rxa^at .(b) yr u 

•mxT -y r^zx <o^ibhiirz&mmmzmm ix^ 
[002 31 :^mcom 1 commzmi-mrn'mij^ 

XiimWii. X:fj^y-mmt tT^J;c(4'J peg ( J 
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oint Photographic Experts 

G r o u p ) 7 1--?"/ hx-ms^^titzmmWio ^ 
[0 0 24] tfz. ^m<7)m2mmii. hm^co 
mmumxummx'h -> x . x-mmi.% i ^^mt t m 
y^tixii 0 , ( a ) xt^^mm(r>m 1 (^m^x-^ 
mm(7)^2<7)^-!^^m^xs)f>i^Wimmi^x^'y 

[0025] 

im] 1^(1) iT^ ( 2 ) izm^x'^ 

Out. = fc(L) (3) 



[0026] 
[iC2] 

R*Y+CoastR 
OoY+ConstO 
BoY+Coos® 



(2) 



ct»sffi.-i.402(a-m) 

COnstG = -O.714(Cr-128)-0J44(Cb-128) 
ConstB = 1.772(Cb-128) 

[0027] ±5t (2) X^-mUZ. 

[0028] 
[^3] 



[00 29] ^^BJt'ti. JPEG^fc'c7)^o5:hy>?. 

^^c y-ty r ij y i^' §iiT V t:? 
Sfe^^^^. #;gi^lciffl0^nS-:h>'Xfig^C3!)» 

[0030] i^w%z^ii\-i^ w^^\zr vr-^y-T'} 
^ifiW^x:%hWXhh. 

[003 1 ] wmoy^ i^^z-mm. m.'^nmt. 
\mt^i^wm'mm^m^h^\.zm-i< i op 
mmmzi-iX^^hMztih'^hh . 

[0032] 

[0033] i^M^HU^I*. YCrCbfeSr^tfc 
\ ^X . 9 u S ^yx^^Q, r aiXC b ilBfl^ $ 

. Y \izn \.xim%^-nmz 2 ^<7) 1 -rof^4 

n:/'>y-9-yru y^^'^itfc (l-v^m;tix(f-tyru 

y^. 7ri5':?SF*M) JPEG7*-^7h<7)ffii 
Hfll^ RGB 7;U;*9-fflmC#^-ri.J^2r0iJt tT 

[0034] *Hfl$aS4'T'{i, y%^ ( i 

nverse DiscreteCosine Tra 
nsform: IDCT) LTflTC^iXTt^fL/IrS X 8 



li*7'o -/C>-k. ©/h^5F-f •fl:m{a (Minimum C 
oded Un i t : OT. " MCU" hUfU^) hl^ii 

[ 0 0 3 5 ] S 2 fcS^-r J: a ic, fl^miO;^^ 7-M<iiO 
RGB#fi£:«-(±. '?-il-fill 6x 1 6lS7o>y^?. t 
^i?*>4ji(7)MCU-C'fflB!4$nTU|,, ,in^>RGBIg 
ffl&Ol 6 X 1 6H*7'n«yi?ic«tTfeSra^SrJft 
U^Sf^c^YCrCbfeSISKi, 4fli<^MCUj&>^,:5rl) 
BB-&§«^Yi:, 4fflc7)MCU*>/i>^|>^o5:hyXfig 

:5i-i:i:'ffifi£$ix.&, ^^^y-^-yr'j yi?'^S£-r 
^i:tCcl;0. ^?o5^yxB)t^CrtCb(i. -eixm 

[0036] 03 *!|HJiO||Jl&tCfl^$il§fe^J^ 

mmm.\Q^(r>m.^wm\,z^^\^x\^h. 

1 0 014. A;'3^^'•y 7 r 2 i: . 7 7 7 3 
k . 1 1 , fegg«i¥a2 2 kTflt« 

[0037] fe^mSHSl OOfi. ;?ni:hy^E!c 
3i"C*<^'T>y-9-yr'J y/$n;t;i?7-B^S:A:bi: t 

x^h. x-n^^mtxifi)<^-j-7r2\z~nim^ii. 

[0038] ^mmm^^n 1 (4. H^l. $«i)-Lm 
^'hcr)^n5:^yx^^i-C$:fflv^T. bJI.$jS:5^L€:A^) 

{:^roT»r->l.. ai:'3fe^^3!>''RGBJg5i;T'$>n{f. 
'^^iifcfe^^l^ra^iiiit ( 2 ) <r>)^o\,zim^iih. t 

fz. ^mmm. ±5^ ( 3 ) ^ZTTsitix 0 ^x~m,x 

mt^biiX'^h, 
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[00393 fe^^m^S2 2{i. -tyr U • 7 r ^ 
[00401 ^Wimtii:hmmmii. tii:hy'^'y 7 T 

I. 

[ 0 0 4 nii4 fe^^m^aaiis i o o tm^t 

I. liiT. ^XT-yriz-:>\^xmm-f^. 
[0042] tt\ XT^-yrs iTinm^ff^. mi 
^mmui. xij^^-y 7 T 2 ^izt^mtifz^xij-m 

SffiY. Cr. Cb cor Kl^-yi^y^^^rifj&^-^llix*. 
[004 3] <X^^X\ XT.y7-S2t'{i. A:']$il^^fe 

ilii. -i^i^Noizmfx. d:x'f-yy°s3i,zmts. 

[ 0 0 4 4 ] -y 7°S 3 T'Ji, -fe^j^MiJ^S^S 1 

>;^^^CratXCb<7)#«S:]lX'9ajtT, ^tl^tl<^ 

[ 0 0 4 5 ] XT -y 7° S 4 t'«i. fe^mM^^i^^-r 
I.. *^M0ljT'{i:. fe^Kit{i±5^: ( 2 ) l^ao'V^T 
v^l,cot\ ^u^i-yx^-^Cr}iCh\.z^mkWL^^ 
tl^timn^h'^X^^^C onstR, Const 
G. Cons tBS-^i6|.<£^g*s^^§. mt\i. Cr = 
50. Cb = 2 1 2t tJtJ^-^, ConstR=-10 
9. 356.ConstG=26. 796, Const 
B=14 8. 84 8fc=3:l.. JisC (2) tcS^Uctd^Sr 

y<r>?i.iX:htLX. RGBaj^)feS^&^a6|,Ci;*^' 

[ 0 0 4 6 J iJCl^T, XT-y7*S5-C{4, Xr«yrS4 

[00 4 7] XT yrsex'\t. ju-r- ij-^ 

[0 04 8] XT>yrS7-C'{i:, JV-T ■ 

i t^fyrvyi/yr^^SF (:icr)mx'iiSF = 

4 ) t $:itl^-ri>. ;l^-7' • ^^y^^i (7)1jt>^-^^iftl 

a. d:xT 'yr ssizMi^. ^ox-^jtntuxxT-yrs 

[0049] Xr-yrS8T-(i. fe^}^^ S 2 2 ti A:^ 

A'.y 7 r 2 A>^.Bgi. $^ii-Yio<i2r 1 mtsm 0 aj-f. 

[ 0 0 5 0 ] »:\. ^-C\ xr -yrs 9 t-Ji, K O bb L;^^BJ 
l.$fiic^YiOffi^fflV^T±^ (2) izmmiX. RGB 

[ 0 0 5 1 ] Xf -y rS 1 0 Tii:. RGB HilJ^mm 
S:^t^:^]V^^y 7 T 3 IC-fe -y h t , BJI. $^^^Y<OlS*^fiS 
€:m-7H^xj3J:lX;l^-r • i Sr-eti-f^il 



i'-:>mibtdk. XT .y T-S 7 ta^f LT±iei:|iI«<03{!i 

[0052] mz. ^mi<zmi:^mtm(7)im^m 
^z-^\,^xmml. 

[0053]ll5{i. 4ffi3l^<0RGBaJ:^f&^^lr 
10 0 5 4] ^mmX'ii. ^\:iS.i-yxmCrmc 

b Sr-eii-riiS |II-foth6 lHl:^itt3 t--ri)ie^*«s>o 

fz, Mzni. ^mmxn. a\^-\B\mi'^vx-$) 
I. ttz. mkmxui 6m<^fk%ti^'£mx'h'itz<Diz 
MIX. ^mii&mx'iimb±mznmx'^i. 
[0055] mmm2>mi<r>mmmx'itYCrch 

^i:tii:htLfzm^m^tLXmmiX^fz. ZiXiZ 
ML. ^2c7)||Sfifi^-C'{4, mi^^^Lt^v^i-yx 
)S^C b **^at$il^^ffScOfeSia ( CI E L * a * b 
*=Sri:'5:^tf) i:X:f}tL. im<^^^^tiiiJtbX 

[0056] ztiii, mmxii. 1^(3) 

[0057] -miz^ ^mmfzii^ x:f}^mm 
mim'^uzi(iixmt-^j:^^tt:tm\^m 

h^w^ 10-28915 3^^mm^zim<r> 

Hfij \,z5i^Ltz$,m^Tm,zi:hh<r>^. -fe^¥S2 
2t tTfflV^|>;t*^'T'#l.« 
[0058] [iiffl] lJUi. !Rf^c7)^J6^JSr#BSt^*^ 
i^Wm-^^^xnmLXttz, L*»t^r*''^>, 

ojmx'^WR-km^^Lx^fz<r)X'h^ . RS^wt^ws? 
\t. mmztmLtznmiSL<r)mmm^^m^tx' 

[0059] 

S>l.!^^Ofe^ («RIx.{f RGB ) COAAfe^^'JcOfeS 

ratoai:^)fe (fi^lJitfYC r Cb ) tC^mi>/iy)C7). ® 

[0060] i/v:. if.mi.zxix\f. E.mtitzmm 

W^LXy)V:^y-mmz^m-htz^. Wntz^ 

[0061 ] tfz. i^%mzXix1,i. i}v~mm^ 
mmh § mt 9 o S t yx^^i: \.z^m. LSlo^ a 
S:^>'X^*&:?''>y•9•y7•'J>^^LTEal^^^^li^i 

g:^^at/iia^jitt-r ^ c t ti-x-^ t . 

[006 2] ttz. ^WnfiZXtm. JPEG7:J--V 
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[ 0 0 6 3 ] *i^BflT1i, mi^mLix:nbiitiii 

mi] jPEGsm<o^m^^ti::mx'hi. 



tll2] ^'u^i-y:^&^(7)^yrvy^i:^tt:m 

X'hh. 

[13] *^Bflco^ifi{;«§ii&fesma^g 1 0 

0 (^m^^m^i^- Lfzyu y ^ mx-h i , 

c m4 ] ^mmmh^;m>mmw: i o o tstti. 

mm^mi^uzyxn-i-^-hX'hi. 

[05] mi <^mmmizmimM.mm^ ttimx- 

A>y7r. lOO-^^M^ 

a. 



[11] 



[12] 




031 



100 



Or Cb 



Or Ob 



DM 
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